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DEPARTMENT OP HEALTH t HUMAN SEKVKZS K****,*^. 

Food and Drug Adirtnbtrrton 
RockvWe MO 20857 

AUG 2 4 1999 i^- 

NDA 20-062/S-027 ^ 

Marion Memell Dow (Europe) AG 

as General Partner of 

Carderm Capital L.P. 

do Westbroke limited 

Attention: Mr. Carlos A. Austin 

Richmond House 

12 Par-la Ville Road 

P.O. Box HM 1022 

Hamilton HM DX 

Bermuda 



Dear Mr. Austin: 

M Ca ^ fer I° y ° Ur 8u PP lemcntoI new drug apphcation dated January 7 looo ^ wA T 

11, 1999, submitted under section 505(b) of theRsdend^ n?*** January 

C^zemCD(di^^^ 

We actowwledge receipt of your submissions dated May 11. June 18 and Jul v 77 ,ooo v 
^onofJunel8.19^ 

This supplemental new drug application provides for a new dosage streneth 360 ™ rw , 
The formulation of this new capsule strength is slightly mom^mT^ 
strength capsules. Final V^^^r^^tZ^t^^^lf^ T™* d0Mge 
dosagestrengt, ^o^ 

RZ CXCUrei ° M 10 15 - 3 °° C (59 " 86 ° F > USP Controlled 

We have completed the review of this supplemental appUcation. as am^^A „^ h 



IS 

insert 
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NDA 20-062/S-027 
Page 2 

If you have any questions, please contact: 



David Roeder 

Regulatory Health Project Manager 
(301)594-5313 



Sincerely, 

5nd J 
Director 



Raymond J. Lipicky, M.D. 



Division of Cardio-Renal Drug Products 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 
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CENTER FOR DRUG EVALUATION AND RESEARCH 
APPLICATION NfTMRF.fi' ]Nfp A IMM/SUM 



APPROVART .f. lf,F-TTFR 
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DEPARTMENT OF HEALTH fr HUMAN SERVICES 



Food and Drug AdmW«ration 

NDA20*62/S*27 "oc^e MD 20^ 

Marion Merrcll Dow (Europe) AG WAV ~7 B99 

as Genera] Partner of 
Carderm Capital LP. 
c/o Westbroke limited 
Attention: Carlos A. Austin 
Richmond House 
12 Par-la VUIe Road 
P.O. Box HM 1022 
Hamilton HM DX 
Bermuda 

Dear Mr. Austin; 

and 300 mg Capsules. g * ^ CoimctIC for Cardizcm CD (dUtiaam HQ) 120. 180.240 

We acknowledge receipt of your submission dated March 5, 1999. 

Validation of the regulatory methods has not h~n r^r^i^A a.*~ 

to withhold apprcvdTZe Ac nJSs V<>tey of the Center not 

to resolve any problems that may be identified Nevertheless, we expect your continued cooperation 
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NDA20-O62/S-O27 
Page 2 



This product may be considered Co be misbraiKied tmder tte ^ a H,. . 

with this change prior to approval oftW^^Z^Sn * *' CWt,C A " * " " m " teBd 

If you have any questions, please contact: 

Mr. David Roeder 

Regulatory Health Project Manager 

(301)594-5313 

Sincerely yours, 

Raymond J. Lipicky, MD. 
Director 

Division of Cardio-Renal Drug Products 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 
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CENTER FOR DRUG EVALUATION and PFSFA Rr ff 
APPLICATION NUMBER: NDA 20062/S027 

FI NAL PRINTED I.ARFI jt^ q 
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Labeling: OK^kLXU <- 



DATE VMM I 



APPROVALS 



Reviewed by. /frjj^ ? 



PROOUCT: LABEL. CAftDtZEM CO, CAPSULES 
3S0M6.90CT. 



PRmTHt Kttf JERSEY PACM6MQ 



FUNCTIONAL 
PROOfftEAWttT 




REGULATORY 



■ ^ - _ CM«iCAM)IIBi*COa(MUtoMilMM0«t«t « W 

| 8 Cardizem'CD STT^.'s; sr$! 

2 3 WIW™, uri rtbmifcOa WMMNQc IC«p out — 7 



y cd 1 



1 



(77 Ffc fOX Ti oot I ' ^ 

«»»« C dMir) fM» 

wo 



niter .ajiav >mm . 



OIICE-A-DAY iw ii i im iii ih i i . ^^^H SS 

DOSAGE ^^B. umtaMitc I 1 1 — o 




B C*y.MOM137 

90CIPMM Hu c ht lii rtwW I ^Mmruxm 
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CENTER FOR DRUG EVALUATION AND RESEARCH 
APPLICATION NUMBER : NDA 20062/S027 

CHEMISTRY REVIEW(S) 
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JUL 2 8 m 



CHEMIST S REVIEW 1. ORGANISATION 

HFD-110 


2. NDA Number 

20-062 


3. Name and Address of Applicant (City * State) 
Carderm Capital L.P. 
c/o Weetbroke Limited 
Raymond House 
12 Par La Ville Road 
Hamilton, HM 12 Bermuda 


4 . Supplement ( s ) 
Number(s) Date(s) 

SCF-027 6/18/99 


| 5. Drue/ Name 1 6. Nonproprietary Name 

CARD I Z EM CD | Diltiarem hydrochloride 


8. Amendments a 
Other (reports, 
etc) - Dates 

Orig - 1/7/99 
BC-3/5/99 


7. Supplement Provides Fori 

Response to letter of May 7, 1999 for S-027. 


9. Pharmacological Category 
Ca antagonist (hypertension) 


10. Bom Dispensed 

Qrx Qotc 


11." Related IND(s)/ 
NDA(s)/DNF(s) 


12. Dosage Porm(s) 

capsules, CD (controlled 
diffusion, once-a-day) 


13. Potency (ies) 

120, 180, 240 and 
300 mg/capsule 


14. Chemical Name and Structure 
1, 5-Benzothiasepin-4 ( SH) one, 3- ( acetyloxy ) -5- ( 2- 
(dimethylamino ) ethyl ) -2 , 3-dihydro-2- (4- ( dimethyl- 
phenyl)-, monohydrochloride, (+)-cie- 


15. Records/Reports 
Current 

Dyes Qno 
Reviewed 

Qyes Qno 



16. Comments: 



As requested in the letter, final proofs for the bottle labels and 
final printed labeling for the package insert showing the changes to 
the storage statement are included. 

Updated (12 month) stability report is included. The statistical 
analysis shows that the projected shelf life of the 360 mg capsules 
is greater than 24 months is also included. 

Labels - storage statement has been corrected. Satisfactory. 



17. Conclusions and Recommendations t 

For the final printed labeling, Hoechst Marion Roussel needs to use 
larger font. Unacceptable. 



18. 



REVIEWER 



Danute O. Cunningham 



Signature 



Distribution 



20062S27.AM1 



7T 

Original Jacket m Reviewer 



Date Completed 

June 29, 1999 



□ 



Division File 



□ 



cso 
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MAY 6 1999 



CHEMIST'S REVIEW 1. ORGANISATION 

ffPD-UO 


2. NDA Number 

20-062 


3. Name and Address of Applicant (City £ State) 
Carderm Capital L.P. 
c/o Westbroke Limited 
Raymond House 
12 Par La Ville Road 
Hamilton, HM 12 Bermuda 


4. Supplement (s) 
Ifuaber(s) Date(s) 

SCF-027 1/7/99 


5. Drug Ham 1 6. Nonproprietary Name 

CARDIZEM CD | Diltiarem hydrochloride 


8. Amendments & 
Other (reports, 
etc) - Dates 


7. Supplement Provides Fort st^t^k 

addition of 360 mg capsule A ( slightly modified) 
to the Cardizem CD capsules. 


9. Pharmacological Category 

Ca antagonist (hypertension) 


10. How Dispensed 

Srx Qotc 


11. Related IND(s)/ 
NDA(s)/DMF(s) 


12. Dosage Form(s) 

Capsules, CD (controlled 
diffusion, once-a-day) 


13. Potency (ies) 

120, ISO, 240 and 
300 mg/capsule 


14. Chemical Name and Structure 
1 , 5-Benzothiatepin-4 ( 5H ) one, 3- ( acety loxy ) -5- [ 2- 
( dimethylamino ) ethyl J -2 , 3-dihydro-2-( 4- (dimethyl- 
phenyl)-, monohydrochloride, (+)-cia- 


15. Records/Reports § 
Current 

Reviewed 


16. Comments t 

The formulation change is found in the Active Bead. All other 
aspects, including the sustained release coating, of the H 
manufacturing process of the capsule remain unchanged from that which 
is currently approved. U 

This new capsule will be manufactured and controlled by Hoechst I 
Marion Roussel, Inc. in Kansas City, MO. No change in formulation to fi 
the other approved strengths is proposed in this supplement. 


17, Conclusions and Recommendations s 

EES requested on 1/19/99. Acceptable on 5/JT/99 

Biopharmaceutics review requested on 1/19/99. Approvable - 4/23/99 . 

Approyabie - due to labeling issues. Storage statement has to be 
modified: store at 25»C (77«F); excursions permitted to 15-30«C (59- 
86°F).[see DSP Controlled Room Temperature]. Container label - 
storage statement should be changed. 


18 • REVIEWER 


Km » Signature /1a . A \ 
Danute C. Cunningham /'Si 


Date Completed 

Kay 5, 1999 


Distribution! r^i ' ^ _ 

^ original Jacket LJ Review*- L-J Division File □ CSO 
20062S27.SUP n " 1 



* 

#11 
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CENTER FOR DRUG EVALUATION AND RESEARCH 
APPLICATION NUMBER; N DA 20fl62/Sfl27 



CLINICAL PH ARM Arm OHV ATVP 
BIOPHARMACEITTirs PFVTFW(fi) 
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APR 23 099 r 
Clinical Pharmacology/Biopharmaceutics Review 



NDA 20-062 
Serial #: SCF-027 

Compound #: Cardizem CD 360mg Capsules 
Hoechst Marion Roussel 
Submission Date: January 7, 1999 

Reviewer: Thomas A. Parmelee, Pharm.D. 



Type of Submission: Supplement for New Formulation Study Report-Cardizem CD 
360mg Capsules- A Bioequivalence Study and a Food Effect Study 



BACKGROUND 

NDA-062 has been approved for Cardizem CD (diltiazem HC1) Capsules in the 
strengths of 120mg, 180mg, 240mg, and 300mg. The maximum daily dose for 
diltiazem extended release capsules is established at 360mg. A new 360mg capsule 
formulation has been developed, and is the topic of this supplemental submission. The 
new 360mg capsule contains a formulation that is slightly modified from the currently 
approved lower strength capsules. The formulation change is found in the active bead 
of the drug product. 

Two studies were submitted to the Office of Clinical Pharmacology and 
Biopharmaceutics for review. These studies were designed to show that the new 
Cardizem CD 360mg capsule formulation is bioequivalent to two Cardizem CD 180mg 
marketed capsules. One study is a bioequivalence study comparing single-dose and 
multiple-dose administration of the new 360mg capsules to the marketed 180mg 
strength capsules. The second study examines the effect of food on the single-dose 
pharrnacokinetics of the new 360mg diltiazem capsule formulation. These studies are 
summarized in Appendix 1 and Appendix 2, respectively. 



RESULTS - 

It appears that both lots of the new 360mg capsule formulation are bioequivalent 
to the marketed 180mg capsule formulation in the single-dose comparisons in terms of 
both AUC (0-inf) and Cmax for both parent diltiazem and N-desmethyl metabolite. 

In the steady-state comparisons, bioequivalency is met in terms of AUC, ss and 
Cmax, ss between treatments, and only fails the 80-125% rule for Treatment B (lot # 
RH9738) in terms of Cmin, ss for parent diltiazem. 
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The 90% confidence intervals between the high-fat breakfast treatment and the 
fasted treatment were within the 80-125% rule for both AUC (0-inf) and Cmax when 
looking at parent diltiazem and the N-desmethyl metabolite. Food does not appear to 
significantly affect the PK parameters of either lot of 360mg diltiazem capsules. 

COMMENTS 

1) Gender should not have been considered inclusion/exclusion criteria for these two 
clinical studies unless there was a specific reason for doing so. This point was 
mentioned to the sponsor via a teleconference before the start of the study. ' 

2) The dissolution specifications are appropriate for the new strength capsule. 

3) The draft prescription labeling submitted from the sponsor shows that the 360mg 
capsules contain black iron oxide, FD&C Blue #1, and starch. These ingredients 
were not listed in the composition of the capsules for review. 



RECOMMENDATIONS 

The new dosage strength for Cardizem CD 360mg capsules is approvable from the 
standpoint of the Office of Clinical Pharmacology and Biopharmaceutics. The 
comment above regarding the draft prescription labeling was conveyed to the reviei 
chemist. The dissolution methodology and specifications for the new strength are: 



Apparatus: 


USP Type 2 (paddle) 


Speed: 


100 rpm 


Media: 


900mL degassed 0. IN HC1 


Temperature: 


37 C +/- 0.5 C 


Time (hrs.) 


Specifications (Z>\ 


6 hours 


% 


12 hours 


% 


18 hours 


% 


24 hours 


NUT % 


30 hours 


NUT % 



The draft prescription labeling (updated October 1998) and label included with the 
submission are attached to this review. The labeling for all diltiazem products is 
currently being updated and reviewed by this division (updated November 1998). The 
labeling for this new Cardizem CD 360mg capsule formulation should reflect the final 
printed labeling decided upon by the sponsor and the Agency for all Cardizem CD 
products. 
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APPENDIX 1 

"BIOEQUIVALENCE OF 360MG DILTIAZEM HCL FORMULATIONS AND 
CARDIZEM CD AFTER SINGLE AND MULTIPLE DOSE ADMINISTRATIONS 
IN HEALTHY MALE SUBJECTS" 

STUDY: Protocol # DZPR0207 
Report K-98-0235-D 



SPONSOR: Licensed to: 

Hoechst Marion Roussel Inc. 
P.O. Box 9627, H3-M2112 
Kansas City, MO 64134-0627 

Authorized by: 
Carderm Capital L.P. 
Raymond House 
12 Par La VUle Road 
Hamilton, HM 12 Bermuda 



INVESTIGATOR AND STUDY SITE: 



OBJECTIVES: 



To determine whether 360mg Diltiazem HCL capsule formulations are 
bioeqnivalent to marketed 180mg Cardizem CD capsules. 



FORMULATIONS: 



1) Diltiazem 360mg capsules (lot# RH9736); Batch sizef 

2) Diltiazem 360mg capsules (Iot# RH9738); Batch size 

3) Cardizem CD 180mg marketed capsules (lot# P31048) 



The following table shows the composition of the new formulation of Cardizem 
CD 360mg Capsules: 
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STUDY DESIGN: 



The study design was a randomized, open-label, single- and multiple-dose, 3- 
period, crossover study with a washout period of 12 days between treatments. The 
study population was 26 healthy, non-smoking males between the ages of 18 to 45 
years. Subjects received each of the three treatment regimens in a randomized fashion: 

Treatment A: One diltiazem 360mg capsule (RH9736) given as a SD on day 1 and then 
q.d. on days 3-9. 

Treatment B: One diltiazem 360mg capsule (RH9738) given as a SD on day 1, and then 
q.d. on days 3-9. 

Treatment C: Two Cardizem CD 180mg capsules (P31048) given as a SD on day 1, 
and then q.d. on days 3-9. ' 

Subjects were continuously monitored for general health and any adverse 
reactions. Heart rate, blood pressure, and 12-lead ECG recordings, clinical chemistry, 
and hematological exams were done before the study and upon completion. Plasma 
samples were collected before the SD on day 1 and 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 
18, 21, 24, 36, and 48 hours following the dose. The subjects received seven days of 
multiple dosing during days 3-9. Trough plasma samples were obtained before the dose 
on days 8 and 9, and 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 18, 21, and 24 hours following 
the day 9 dose. 



ASSAY: 
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Table B: Dissolution Data for Cardizem CD 360mg Capsules 



Time 


Specifications (%) 


RH9738 (%) 


Percent Dissolved 
RH9736 (%) 


P31048 180mg (%) 


3 hours 










6 hours 


% 








9 hours 










12 hours 


*% 








15 hours 










18 hours 


% 








24 hours 


NLT % 








30 hours NLT % 









DATA ANALYSIS: 

Pharmacokinetic analysis of diltiazem and MA metabolite concentrations in 
plasma was conducted by non-compartmental methods. The metabolite DAD 
concentrations were presented by descriptive statistics only (mean, standard deviation, 
CV%). The primary PK comparisons include Cmax and AUC (0-inf) following single 
dose administration; and Cmax,ss, Cmin.ss, trough plasma concentrations (days 8, 9, 
and 10), and AUCss for multiple dose steady-state findings. 

Comparisons between treatments were made for diltiazem and MA metabolite 
pharmacokinetic parameters and trough plasma levels. An analysis of variance 
(ANOVA) was performed for each parameter using PROC MIXED SAS with terms for 
sequence, subject within sequence, period, and treatment. Least square means, 
treatment differences, and 9096 confidence intervals for treatment differences were 
determined. These log-transformed results were back-transformed by exponentiation to 
obtain adjusted means, treatment ratios, and 90% confidence intervals for these 
treatment ratios. Each lot of the diltiazem 360mg (Treatments A and B) was compared 
to the marketed reference Cardizem CD 180mg (Treatment Q. Bioequivalence was to 
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be concluded if the limits of the 90% confidence interval on the ratio of treatment 
means falls entirely within the 80-125% range. 

Trough plasma concentrations for each treatment were also compared using an 
ANOVA with terms for subject and day. From this ANOVA, least square means for 
each day, estimated differences between days, and 90% confidence intervals for the 
differences between days were calculated. These log-transformed results were back- 
transformed by exponentiation to obtain adjusted means, day ratios, and 90% 
confidence intervals for these ratios. 

RESULTS: 

Both lots of the 360mg capsules appear to be bioequivalent to the reference 
Cardizem CD 180mg capsules in the single-dose comparisons. Treatment A (lot # 
RH9736) appears to be bioequivalent to the reference capsules in the multiple-dose 
steady state comparison, however, treatment B Cot # 9738) is outside the 80-125% BE 
limits for Cmin, ss. Please refer to the following tables and figures: 




.. : ::;;'v:q^JW»;: " ; .- „. ........ 




i - 10 « «3C iind («-4ri t» a *9>X*t UM4 
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CSRNa K-98-0235-D 
M0203Q7/ST7357/Ph*ocei DZPR0207 



30 October FINAL 





TRT 


Wumber 


Raw 


Adjusted 
pean 


CV% 


Pair 


Ratio 
<%> 


90% CI* on 
ratio 


P value 


AOC(0— ) 

(ng/mLxh) 


A 

B 

C 


24 

23 
23 


3437.58 
3476.06 
3478. «S 


3254.72 
3436.67 
3228.07 


30.91 
36.23 
39.54 


A/C 
B/A 

B/C 


100.83 
105. S9 
106.46 


(88.5, 114.8) 
(92.7, 120.3) 


0.916 

0.487* 

0.425 


C B&X 

(ug/mL) 


A 
B 

C 


24 

23 
23 


170.69 
169.49 
166.58 


160.18 
158.35 
156.32 


3a. 54 

35.20 


A/C 

B/A 

a if* 
O/C 


102.47 
98.86 
101.30 


(90.6, 115.8) 
(67.4, 111.8) 
(89.6, 114.5) 


0.7*6 
0.876 
0.861 


fc l/2 
(hi 


A 
B 
C 


24 

23 
23 


6.98 
7.48 
7.30 


6.86 

7.10 
7.20 


16.61 
45.65 
19.48 


A/C 
B/A 
B/C 


95.33 
103.51 
98.68 


(86.7, 104.8) 
(94.1, 113.9) 
(89.7, 108.6) 


0.403 
0.546 
0.816 


(h) 


A 
B 

C 


24 

23 
23 


13.08 
13.22 
12.39 


12.17 
12.45 
11.45 


35.13 
30.52 
34.30 


A/C 
B/A 
B/C 


106.27 
102.34 
108.77 


(M.0, 128.3) 
(M.8, 123.6) 
(90.0, 131.5) 


0.589 
0.837 
0.460 



were calculated fro» AKOVA using 



percent ratio and 90% confidence interval (ci) 
log trans forned data 
TRT A * one 360 mg CD capsule (lot RH9736) glvan fasted 
TRT B * one 360 «g CD capsulo (lot RH9738) given fasted 

l^i!?»2. Bg cardi "" 00 C4PTOle (lot m04fi, ***** 

SSSf^J;!;^ DmtM±Xm ° f trMCfflflnc «*Wone, diltitzm single dose 
ga^acoAineeic para«eter», page 2X4 and APPancttx c.2.2 Ph^o^L listing,, 
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CSR No. IC-98-0235-D 
M02Q307/ST7357/PtoCocoi DZPR02O7 



30 October FINAL 



ran 10. Umn dlltl^n (DT7) steady-gate phamreoMnrtlc paramyon, followfnn 
■ 360 mg do«« on day 8, protocol DZPRognr^^ fbUowln fl 



AUC 
(ng/mLxh) 



Saax, 6S 

(ng/mL) 

c nin,ae 

(ng/nL) 

RATIO 
(c Tnax,*»/ 
c min, sa) 



(h) 



Trough 
Plasma 

Cone* 
(ng/mL) 



TOT 

A 
B 



B 



NuBbar 

IT 
23 
23 



Slav 



24 

23 
23 



24 

23 
23 



24 

23 
23 



24 

23 
23 

24 

23 
23 



3754.53 
3896.27 
3811.93 



224.18 
245.21 
254.14 

97.29 
109.15 
94.05 

27iT 

2.36 
2.89 



Adjusted 
naan 

3551.98 
3558.25 
3527.75 



.75 
6.65 
6.65 

116.96 
119.28 
110.28 



212.39 
225.41 
237.17 

87.97 
97.94 
84.57 

2.41 
2.31 
2.81 



9.38 
6.30 
6.27 

110. 7 8~ 

110.00 

102.46 



CV% 

28.57 
36.19 
33.13 



29.46 
34.48 
33.81 

38.53 
41.76 
41.10 

49.16 
25.23 
29.11 



43.75 
35.86 
36.15 

31.37 
36.39 
34.20 



Pair 

A/c 
B/a 

B/C 



A/C 
B/A 
B/C 

A/C 
B/A 
B/C 

A/C 
B/A 

B/C 



A/C 
B/A 
B/C 

A/C 
B/A 
B/C 



Ratio 
(%> 

100.69 
100.18 
100.86 



89.55 
106.13 
95.04 

104.02 
111.33 
115.80 

85.77 
95.78 
82.14 



149.54 

67.15 
100.42 

108.12 
99.29 
107.36 



90% CT*on 
ratio 

(94.0, 107. 9) 

(93. S, 107.3) 

(94.2, 108.1) 



(83.5, 96.1) 
(98.9, 113.9) 
(88.6, 101.9) 

(92.8, 116.6) 
(99.3, 124.8) 
(103.3, 129.8) 

(77.1, 95.41 
(06.1, 104.6) 
(73.8, 91.4) 



(127.7, 175.1) 
(57.3, 78.7) 
(85.8, 117.5) 

(100.8, 118.0) 
(92.5, 106.5) 
(100.1, 115.2) 



P value 

.868 
.966 
.834 



0.011 
0.163 
0.230 

0.564 
0.122 
036 

0.020 
0.501 
0.004 



<0.001 
<0.001 
0.965 

0.069 
0.866 
0.097 



~«n of trough plaaaa concentration, on day, 8, 9, and h" 

£rSL5£jTL? COntlaanCm int * rV ' 1 — ^-ad ABIOVA uaing 

SS-EaSSS 3X ffi ™V<] - day. 3 through 9 

TRT C « two 180 mg Ca*dSI»7n ,? ^ °* **** 3 through 9 

Supporting Aatar ^ ^ C4p5Ul * (lot M10 «> <*van on days 3 through 9 

APPandi* B.J. 7 Mail* of eraataoae couwri^n. 

Ph*rwco«aa«c paraaitara, pag. 2S COB * > * ri * oa *' <"itiaza» ata** atat. 
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CSRNaK-98-0235-D 
MO203O7/ST7357/Ptotocol DZFR02O7 



30 October FINAL 



Table 11. Mran Nniesniftthyldlltiazem ( 
360 mg dose on eta 


[MA) pharmacokinetic parameters following 
f 1, Protocol DZPR0207 




TRT 


Number 


Raw mean 


Adjusted 
mean 


CV% 


Pair 


Ratio 
(%) 


90% CX* on 
ratio 


P value 


AUC<0~) 


A 


24 


1246.89 


1176.76 


32. 17 


A/C 


99.12 


(87.2, 112.6) 


0.907 


(ng/nLxh) 


B 


23 


1402.22 


1272.85 


56.64 


B/A 


108.17 


(95.2, 122.9) 


0.309 




C 


23 


1263.94 


1187.27 


36.93 


B/C 


107.21 


(94.3, 121.9) 


0.166 


c max 


A 


24 


43.05 


40.43 


35.32 


A/C 


97.49 


(87. 5, 108.6) 


0.695 


(ng/«L) 


B 

C 


23 
23 


43.3? 
43.66 


41.12 
41.47 


28.05 
29.52 


B/A 

B/C 


101.72 
99.17 


(91.3, 113.4) 
(89.0, 110:5) 


0.792 
0.898 


*l/2 


A 


24 


11.16 


10.96 


18.53 


A/C 


99.14 


(B6;2, 114.0) 


0.917 ' 


(h) 


B 


23 


13.79 


12.09 


86.90 


B/A 


110.31 


(95.9, 126.9) 


0.245 


C 


23 


11.22 


11.06 


23.65 


B/C 


109.36 


(9S.0, 125.9) 


0.291 


T 


A 


24 


16.63 


16.12 


22.49 


A/C 


100.83 


(88.2, 115.2 


0.918 


(h) 


B 


23 


16.52 


15.38 


47.86 


B/A 


95.42 


(83.5, 109.1) 


~0.559 


C 


23 


16.09 


15.99 


19.20 


B/C 


96.21 


(84.1, 110.0) 


0.631 


A percent ratio and 90% confidence interval (CI) Mr* calculated frosi AMOVA using 

log transformed data 
TRT A « ona 360 mg CD capsule (lot RH9736) given fasted 
TRT B = ona 360 ag CD capsule (lot RH9738) given fasted 
TRT C s two 180 mg Card! rem CD Capsule (lot P31048) given fasted 
Supporting D*tM: 

Appendix B.3.14 Detail a of treatment comparisons, MA single dose pha rmnokinetic 
parameters, page 237 

Appendix C.2.2 Pharmacokinetic listings, page 639 
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Tabte 12. Item JW^*dUU«am ^ ^ ^ 

foHowtnfl flfiO m a doso on days. Pm^TSffg^ff"* 10 panw<ttars 



I (ag/mLxh) 



| C BUUC, 8Q 

(ng/mL) 

[ c min,«* 
(ng/nL) 



I RATIO 
J <c aax,a»/ 
| c ttin,ss) 

| t nax 

(h) 



TBT 

A 

B 

C 

A 
B 

C 

A 

B 
C 



A 
B 

C 

A 
B 

C 

A 

B 

C 



Mumb^rf JUw »oan| Adjusted 



24 

23 
23 

IT 

23 
23 

"ST 
23 
23 



24 

23 
23 



1333.87 
1344.04 
1365.51 

70.41 
€1.45 

72.68 

41.31 
43.80 
40.07 



1.82 
1*59 
1.88 



1254.56 
1254.69 
1276.27 

66.52 
64.15 
68.21 

37.46 
40.62 
36.68 



cv% 


Pair 


31.56 


A/C 


33.11 


B/A 


33.37 


B/C 



1.78 
1.58 
1.86 



24 


I 13.54 


1 11.90 


23 


1 10.00 


9-11 


23 


11.26 


' 10.30 


24 


47.21 


44.67 


23 


46.66 


43.85 


23 


44.84 


42.16 



31.41 
30.65 
32.45 

39.71 
35.07 
38.79 



33.29 
12.60 
20.76 

31.40 
43.06 
36.73 

32.31 
33.66 
33.06 



A/C 
B/A 

B/C 

T/c 

B/A 

B/C 



A/C 
B/A 
B/C 

a/c" 

B/A 

B/C 

A/C 
B/A 
B/C 



Ratio 
(%) 

9T!7o 

100.03 
96.33 

97.52 
96.45 
94.05 

102.20 
108.36 
110.73 



95.41 
89.04 
84.95 

115.57 
76.55 
88.47 

105.95 
98.18 
104.02 



90% CI* on 
ratio 

(94. 1, 102.77 

(95.7, 104.5) 

(94.1, 102.7) 

(»3.0, 102.2) 
(92.0, 101.1) 
(89.7, 98.6) 

(95.1, 109.8) 
(100.8, 116.5) 
(103.1, 119.0) 



(89.5, 101.8) 
(83.5, 95.0) 
(79.6, 90.6) 

(92.6, 144.2) 
(«.3, 95.6) 
(70.8, 110.6) 

(101*4, 110.7) 
(94.0, 102.6) 
(99.6, 108.7) 



P 

valua 

0.512 
0.992 
0.517 

0.376 
0.205 
0.034 

0.614 
0.068 
0.022 



0.227 

0.004 

<0.OO 
1 

0.278 
0.049 
0.361 



0.032 
0.466 
0.137 



m**n of trough plana concentrations on <Uy„ 8, 9 and 

» i : 2 s ; s sk£ lis son s:° °* ^ > —» • 
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APPENDIX 2 



"EFFECT OF FOOD ON THE SINGLE-DOSE PHARMACOKINETICS OF 
DILTIAZEM HC1 360MG FORMULATIONS IN HEALTHY MALE SUBJECTS" 

STUDY: Protocol tt DZPR0208 
Report K-98-0236-D 

SPONSOR: Licensed to: 

Hoechst Marion Roussel Inc. 
P.O. Box 9627, H3-M2112 
Kansas City, MO 64134-0627 

Authorized by: 
Carderm Capital L.P. 
Raymond House 
12 Par La Ville Road 
Hamilton, HM 12 Bermuda 

INVESTIGATOR AND STUDY SITE: 



OBJECTIVES: 

To determine the effects of a high-fat breakfast on the rate and extent of 
absorption of a single oral dose of 360mg diltiazem HC1 capsule formulation 

FORMULATIONS: 

1) Diltiazem HQ 360mg capsules (Iot# RH9736) 

2) Diltiazem HC1 360mg capsules (tot# RH9738) 



STUDY DESIGN: 

The study design was a randomized, open-label, single-dose 4-period, crossover 
study with a washout period of 7 days between treatments. The study population was 
22 healthy, non-smoking males between the ages of 18 to 45 years. Subjects received 
each of the four treatment regimens in a randomized fashion: 

Treatment A: One diltiazem 360mg capsule (RH9736) dosed under fasting conditions. 
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Treatment B: One diltiazem 360mg capsule (RH9736) dosed with a high-fat breakfast. 
Treatment C: One diltiazem 360mg capsule (RH9738) dosed under fasting conditions. 
Treatment D: One diltiazem 360mg capsule (RH9738) dosed with a high-fat breakfast. 

Subjects were continuously monitored for general health and adverse events. 
Heart rate, blood pressure, and 12-lead ECG recordings, clinical chemistry, and 
hematological exams were done before the study and upon completion. Heart rate, 
blood pressure (5 minutes supine), and lead n ECG measurements were taken 4 hours 
following each single dose. Plasma samples were collected before each dose on day 1 
and 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 18, 21, 24, 36, and 48 hours following the dose. 



ASSAY: 

r 



DATA ANALYSIS: 

Pharmacokinetic analysis of diltiazem and MA metabolite concentrations in 
plasma was conducted by non-compartmental methods. The metabolite DAD 
concentrations were presented by descriptive statistics only (mean, standard deviation, 
CV%). The primary PK comparisons include Cmax and AUC (0-inf) for plasma 
concentrations. 
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Comparisons between treatments were made for diltiazem and MA metabolite 
pharmacokinetic parameters. An analysis of variance (ANOVA) was performed for 
each parameter using PROC MIXED SAS with terms for sequence, subject within 
sequence, period, and treatment. Least square means, treatment differences, and 90% 
confidence intervals for treatment differences were determined. These log-transformed 
results were back-transformed by exponentiation to obtain adjusted means, treatment 
ratios, and 90% confidence intervals for these treatment ratios. Treatment B was 
compared to Treatment A with Treatment A serving as the reference, and Treatment D 
was compared to Treatment C with Treatment C as the reference treatment. 
Equivalence was defined as the limits of the 90% confidence interval on the ratio of 
treatment means falling entirely within 80% to 125%. 



RESULTS: 

Twenty subjects completed all four treatments. The differences in AUC (0-inf) 
and Cmax between the high-fat and fasting treatments were small. The 90% confidence 
intervals for the differences between treatments were within the limits of 80% to 125% 
using the fasted treatments as the-references. Please refer to the following tables and 
figures: 



APPEARS THIS WAY 
ON ORIGINAL 
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CSRNO.K-98-0236-D < M 
M020307/ST7358^«ocol DZPR02(£ 1998 




(rte20), D= lot 



Supporting Data 
Appendix C.2£ 



page 473 
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CSR No. K-98-0236-D < M 

M0203(WOT358/Pnxocol DZPRO^ 1998 FKAL 




Figure 4. ^^^^^^.^ 



As lot 



APPertixCU Pharmacokinetic listings, 



page 473 
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CSRNO.K-98-0236-D <u 
M020307/ST7358^«ocoI DZPR02oJ *** HNAL 




5 10 15 20 25 30 35 46 45~~50 
Hours 



"aures. Mean DAD plasma concentrations, Protocol 



Supporting Data: 

Pharmacokinetic listings. 



DZPR0208 

RH9738fad 



page 473 
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CSR No. K-98-0236-D 5 November 1998 ftm at 

M020307/ST7358^rotocol DZPR0208 



Tables Moan dlftlazem (DTZ, pharmacokfnotJc param*™, 360 mg Ingle doso 
protocol DZPRQMft wngia aoso, 



TR Numb* Rawmetvi 



AUC(0-) 

(ngfotUh) 



c m«x 
(ng/mL) 



A 
B 
C 
0 



*1/2 
(h) 



20 
20 
20 
21 

20 
20 
20 
21 

20 
20 
20 
21 



3384.33 
3517.62 
3214.98 
3633^6 

160.46 
179.60 
153.51 
174.18 

6.87 
6.65 
6.77 
6.4$ 



Acjustad 
mw 

3106.43 

3240.02 

2961.00 

3272.02 

149.61 
166.93 
144.66 
169.05 

6.66 
6.49 
6.60 
6.41 



CV% 

29.03 
3123 
27.04 
4752 

30.10 
34.52 
24.63 
43.74 

16.06 
13.47 
1355 
16^1 



Pek 

B/A 

0/0 



90%CI«onra*> Pv^ue 



10450 (95.1, 114.4) 
110.50 (100.7, 1212) 



B/A 111.68 (1015,1225) 
CVC 10953 .(100.3, 1205) 



B/A 

o/c 



97.16 (92.7,1015) 
©7.03 (92.6, 101.7) 



00 



*A 91.93 (735,115.3) 
0/0 77.73 (622.972) 



A 20 11.40 10.15 45.93 

B 20 10.10 " 953 4057 

20 13.00 1145 38.18 

m 10.48 921 5724 ww „ >/a ^ox^c, 972 

mD.on.3W B «COe« P ^( W RH9^KSSl^br««« 

Supporthg Dala: 



0.451 
0.077 

0.051 
0.069 

0.306 
0263 

0536 
0.065 
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CSR No. K-98-0236-Z> 

M020307/ST7358^Protocol DZPRQ208 NWm ** 1998 ™AL 
Table 10. Mmh . ... 



AUC(»«) 



A 
B 

C 
0 

A 
6 

C 



20 
20 
20 
21 

> 

20 
20 
20 





D 


21 




A 


20 


<h) 


B 


20 




C 


20 




D 


21 


Wr 


A 


20 




B 


20 




C 


20 




0 


21 



1161.61 

1061.72 
116622 

4129 
4322 
38.12 
40.04 

1022 
1022 
9.97 
1O40 

16.66 
1245 
16.10 
12.14 



Acfustotf 


cv% 




27.09 


1133.09 


23.05 


101127 


24.71 


1116.67 


29.43 


39.16 


27.14 


41.66 


2S.04 


36.43 


21.19 


38.85 


24.76 


8.89 


17.45 


10.01 


17.03 


9j64 


17.05 



10.15 2ZJSZ 



1629 
1135 
iS.77 
10163 



18.99 
35.97 
18.68 
5022 



* A "*« (97.7. 11i0) 
°* t«U2 (103^.1,8^ 

* A ^ (9M,tM.4) 

0/0 106 " W (W0L1.11U, 

* A (808.1044, 

0/0 1 °5-24 (100.1. no^, 



* A TO 88 (58.6.85.7) 

68.68 fsam^^ 
"■""O k>g Iransfomisci data 



. ^^^^^^ 



0272 
0.018 

0.109 
0.095 



0489 
O091 



01004 
O001 
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RHPM Review of Final Printed Labeling 



AUG 2 4 B99 



Application: 



NDA 20062 

Cardizem CD (diltiazem HC1) Capsules 



Applicant: 



Carderm Capital L:P. 



Supplement Date: January 7, 1999 
FPL Letter Date: June 18, 1999 
FPL Receipt Date: June 21. 1999 
Background 

NDA 20-062/S-027 provides for a new dosage strength, 360 mg Capsules. The formulation of this new capsule 
strength isshghtly modified from the other approved dosage strength capsules. An approvable letter was issued < 
May 7, 1999. In addition to the labeling changes under DESCRIPTION and HOW SUPPLIED relating to the 
new dosage strength, the approvable letter requested a revision of the Storage Statement. 



The applicant submitted final printed labeling in a submission dated June 18, 1999. The labeling was revised to 
include information on the 360 mg capsule under DESCRIPTION and HOW SUPPLIED. In addition the 
Storage Statement was revised to read as follows: 

Store at 25°C (77°F); excursions permitted to 15-30T (59-86°F) [see USP Controlled Room Temperature]. 

These changes were made in accordance with the requests in the approvable letter. An approval letter will be 
drafted for Dr. Lipicky's signature. 



David Roeder 
Regulatory Health Project Manager 

cc: NDA 20-062 
HFD-110 

HFD- 1 1 0/DRoeder/AB lount 



Review 
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CENTER FOR DRUG EVALUATION Awn prs^ RC H 
APPLICATI ON NUMBER : NDA 20062/S02T 

CORRFSPniynFiyr^ 



NDA 20-062/3-027 



JUL 1 9 1999 



Hoechst Marion Roussel, Inc. 
Attention: Janet K. DeLeon 
10236 Marion Par* Drive 
P.O. Box 9627 

Kansas City, MO 64134-0627 
Dear Ms. DeLeon: 



^SSXS your J anl S[y 7. 1999 supplemental new drug application (NDA) 

We have completed our validation of the analytical methods for the <*fin ™ „ Q ™ , 
and request the following additional information ^^^^ 

The method refers to dissolution software used to correct for UV ab^nrhan™ 

software and the captions used «o obtaTn^taf^a^L. 

The method does not specify whether aliquots taken out are reolarwf ™ „„. „ 
not replaced, please state whether final results are cycled fo?o^rSu™ 
taken dunno sampling. The validating analyst did notnotece Stau^ 

We would appreciate your prompt written response. 

If you have anytiqestions, please contact Danute G. Cunningham at (301\ iklum™ 
or Kasturi Srinivasachar, Ph.D. at (301) 594-5376 ^ nn,ngnam at < 301 ) 594-5351 



Sincerely yours, 

Kasturi Srir^asachar, Ph.D^ ^ 

Chemistry Team Leader, DNDC I. for the 

Division of Cardio-Renal Drug Products, (HFD-110) 

Office of New Drug Chemistry 

Center for Drug Evaluation and Research 
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